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Beans and peafe from England, planted in America, foon dwin- 
dle much from the originals •, and the alteration that foils and 
climates produce on wheat is fo well known, that all careful 
farmers in Europe change their feed-grain often ; this is fo re- 
markable in America, it is obferved, that the red flinty wheat 
which grows in the ftrong mountainous lands, when fowed in 
low moift places, undergoes a gradual change for four years, 
and then becomes light coloured, thin flcinned, and of a foft 
texture ; and that this wheat fowed in the high lands, takes the 
fame time to recover its natural colour and quality. Therefore 
if the injury of wheat from flies depends on the foft quality it 
contracts by its growth in moift low lands, a proper annual 
change of feed-grain, will alone prove an eafy and cer- 
tain remedy againft the prefent deftructive and alarming evil 
amongft us. 



Obfervations on the native SILK WORMS of "North- America., 
by Mr. Moses Bartram. 

Read before the Society, March 11, 1768. 

IH A D, for a long time, a defire to know, if fome of the 
wild filk worms of North- America could, with proper 
care, be propagated to advantage ; accordingly, in March, 
1766, 1 made an excurfion along the banks oi Schuylkill, in 
fearch of fome pods or cocoons, in which the worms fpin 
themfelves up and lie concealed all the winter, in the nymph 
ftate, preparing for a change in the fpring, namely, from an 
aurelia to a fly. 

I was fo lucky as to find five cocoons that had live found 
hymphse in them. Thefe five I placed in my garret oppofne 
to a window, that fronted the fun rifing. I did this, that the 
warmth of the fun might forward their coming out. 

May 10. One of the flies came out •, but the window hap- 
pening to be left open it made its efcape. 

May 
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May 13. One of my pods produced a large brown fly, 
beautifully fpotted, next day two more of them produced 
each a fly. 

May 17. One of the flies, which came out of a large loofe 
pod, began to lay eggs. On the 22d, the other two, which 
were males, grew very weak and feeble and unable to fly. 
N ext day one ot them died, and the day following the other 
died ; the female fly all this time continuing to lay eggs * on 
the 24th at night (he alfo died, having laid near three nundred 
eggs. May 31, my laft pod produced a large female fly, of 
the brown kind like the reft. But there being no male I cduld 
expect no increafe from it. June 3d, fne began to lay eggs 
and continued fome days : On the 8th Ihe died, having laid 
upwards of two hundred eggs. Thefe which my laft fly laid 
looked at firft large and full, but in a few days they began to 
fhrivel and be indented in the middle, as did all the reft. How- 
ever, I folded them all up in feparate papers and laid them by, 
to fee if any would hatch the fpring following. 

The male fly is lefs than the female, but his colours are 
brighter and more beautiful. 

In the fpring of the year 1767, I examined the eggs, and 
found them all dry, and not likely to produce worms ; from 
whence I concluded they had not been impregnated by the 
males. This was a difappointment to me. But being ftill of 
opinion, that they might be propagated, I determined to 
make another trial with more caution and circumfpection. 
Accordingly, I fet out in fearch ot cocoons, and gathered 
feveral of them both from the fwamps and upland. Thofe 
from the fwamps I got chiefly off the alder; thofe from 
the upland, off the wild crab-tree, and the viburnum or black 
haw bufhes. 

These pods I placed as I had the others, before my garret 
window, where the fun might fhine on them, as foon as it 
arofe, and a great part of the forenoon. When 1 expected the 
flies were near coming out, I tacked coarfe cloths up againft 
the windows on the infide, not only to darken the room, but 
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alfo for the. flies to fettle on, and to prevent them, in attemtp- 
ing to make their efcape, from beating their legs and wings 
to pieces againft the glafs, which I found to be the cafe laft 
year, and which it is probable, prevented their copulating. 

May 16. Three of my cocoons produced each a fine large 
fly of the brown kind, the fame as thofe ot laft year. The two 
following days two more flies made their appearance, and one 
of the eldeft began to lay eggs, which not being impregnated, 
dried up and yielded no increafe. 

May 19. One of the males that came out on the 16th, co- 
pulated with the female that was produced on the 1 8th. They 
continued together about twenty-four hours ; a common cafe 
with moft ol the infect tribe, which lay a great number ot eggs 
at once. And fomething fimilar may be obferved in fome 
other animals. 

May 22. This female fly began to lay eggs which looked 
plump and fine. Though I had now feveral tlics, yet this was 
the only one from which I had any increafe. 

June 2. The laft of my flies died, all expiring regularly as 
they came out. The period of their exigence is fhort, feldom 
exceeding nine or ten days, though fome of the females lived 
to the age of fourteen or fitteen, as I found by one I had laft 
year. 

June 3. The eggs that were impregnated began to hatch 
and produce worms, to which I prefented for food the leaves 
of our common mulberry ; but they did not feem fond of them. 
I laid before them feveral other kinds of vegetables, and ob- 
ferved that they feemed beft pleafed with the alder. 

June 4th, 5th, and 6th. The eggs continued hatching and 
producing young worms. 

June 8. Those firft hatched left off feeding, fhrunk up 
fhort, and feemed motionlefs. I imagined they were fick and 
changed their food, trying almoft every kind of vegetable, 
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in hopes of finding fomething that would agree with them bet- 
ter i but all to no purpofe. Having killed feveral in (hifting 
them from one kind of food to another, while the reft ftill con- 
tinued in the fame torpid ftate, notwithftanding all I could do, 
I thought all my hopes of raifing them were fruftrated and 
concluded they would perifh. 

June 9. 1 was agreeably furprized to fee the little animals, 
that I had given over as dead, creeping out of their old (kins, 
and appearing much larger and more beautiful than before. 
Einding themfelves difengaged, in a little time, they turned, 
about and fell to devouring their old coat, which feemed a de- 
licious repaft to them •, after which they refted about twelve 
hours, and then began to feed on leaves as formerly with great 
eagerneli). 

June ■ 15. The eldeft worms again left off feeding, (hrunk 
up very fhort, and appeared fixed on the leaves almoft mo- 
tionlefs. In this fituation they continued until the 17th, on 
which day, after appearing to be very violently convulfed for 
near half an hour, they threw off another fkin, which they eat 
as before, and then refling about twelve hours, fell to their 
ufual food. 

June 7.0. One of my worms, that had juft difengaged itfelf 
from its old covering, whilft it yet remained weak, was de- 
ftroyed by a kind of bug armed with a long bill, with which it 
pierced the fide of the worm, and fucked out its vitals. This 
bug, which I fancy, I muft have brought in with the leaves, 
I take to be a common enemy to the (ilk worm in its tender 
ftate. Its bill is fo long, that it can (land at fome diftance from 
the worm, and with its weapon wound it, notwitftanding the 
bunches of hair or briftles, in form of a pencil, with which 
the worm is covered, and which are its principal defence. 

June 23. My oldeft worms left off feeding, fhrunkup, and 
on the 25th, threw off their third covering, which they de- 
voured, and, after retting the ufual time, returned to feed as 
before. 

July 
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July i. They left off feeding the fourth time, and on the 
5th parted with their fourth covering, after eating which, and 
rcfting as ufual, they continued to feed on the leaves. 

It is remarkable every change they undergo adds frefh 
beauty to the worms, and in every new drefs, they appear with 
more gaudy colours and lively ftreaks. 

July 22 Two of my oldeft worms left off feeding and be- 
gan to wander about in fearch of a proper place to fpin. There- 
upon I got fticks, in which I fixed a number of pegs for the 
greater conveniency of the worms ; though they can fpin in 
any place, where they have or can form an angle for their 
webs. After wandering about fome time, they fixed at laft 
and began to fpin in a curious manner. 

July 23. Two left off feeding; thefe I placed on the racks 
I had made, which 1 fixed in glafs bottles to prevent the 
worms from getting off : For I found they were apt to ram- 
ble greatly before they could fix on a place to their liking, if 
they were not fuffered to fpin among the leaves they feed on ; 
in which cafe they begin to fpin foon after they leave of feed- 
ing. But 1 did not like to l'uffer this, as they feemed fond of 
drawing bits of twigs and leaves into their nefts, which muft 
obftruft the unwinding the filk. One of them fpun on the 
rack, the other got to the window and fpun in the angle 
of that. 

July 24. Five left off feeding ; and having wandered about 
all night began, early next morning, to fpin. In like manner 
the reft of my worms, asfaft as they arrived at a ftate of ma- 
turity, daily applied themielves to fpinning or wrapping 
themfelves up in cocoons. Augufi 10. The laft worm left off 
feeding, and like the reft wrapped itfelf up, in which ftate I 
expect they will all remain, until May next, when each of 
them, 1 hope, will produce a beautiful fly. 

It feems ftrange there fhould be an interval of no lefs than 
nineteen days between the time the firft and laft worm began 
to fpin, though they were all hatched within three or four clays 

of 
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of one another, which was nearly the fpace of time the parent 
fly was laying the egg. Whether this was owing to the weakneis 
or ftrength of the vital principle in fome more than in others, 
or whether to the (hitting their food, or to their being frighten- 
ed, and thereby prevented from feeding, I cannot tell. Far- 
ther experiments may poflibly explain the matter. 

The method I took to raife thefe worms, with the leaft trou- 
ble to myielf. as I live in town, and confequently had to bring 
food tor them out of the country, was as follows : I filled 
feveral bottles with water ; in thefe bottles I placed branches 
of fuch vegetables as the worms feed on. I placed the bottles 
fo near each other, that when any of their food withered, the 
worms might crawl to what was frelh. By this means I kept 
their food frelh for near a week. I always kept the bottles full 
of water, whereby the worms were fupplied with drink, which 
fe^ms neceffary tor them. Without it they will not feed 
kindly. They commonly crawled down two or three times a 
day, drank heartily, and then returned to feeding. The 
leaves of the apple tree feemed as agreeable to the worms as any 
1 tried ; and they anfwered beft, as they kept frelh in the 
water longer than any other. 

From fundry experiments, I found the worms averfe to 
changing their food. On whatever they firft begin to feed, 
they keep to it. 

If any mould incline to propagate thefe worms, I would 
propofe the following method. Let long narrow troughs be 
made, with a number of notches along the edges. In the 
bottom of the troughs, on the outfide, let pieces of ftra'ght 
wood be fixed, fo that the branches, on which the worms are 
to feed, may lie in the notches, and their ends be fixed under 
the piece of wood at the bottom. This would keep them 
fteady, and lying thus inclined, they would more freely im- 
bibe the water for the refrelhment of the leaves. The dung 
of the worms would fall clear of the troughs, and the water 
thereby be clean for their drink. The troughs fhould be al- 
ways kept full of water, and placed in a ihade, fecure from 
the violence of wind, which might ihake down the worms * 
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but not too much confined, becaufe a little air is agreeable t» 
them. Through a hole in the bottom of the trough, the water 
might be let out every two or three days, and the troughs fil- 
led again with frefli water, which by this means would con.- 
tinuefweetand clean. 

By this, method, I am perfuaded, they might be raifed to 
advantage, and perhaps, in time, become no contemptible 
branch of commerce. They appear to me much eafier raifed 
than the Italian or foreign filk worms. I did not lofe one by 
ficknefs. They hatch fo late in the fpring that they are not fub- 
jeet to be hurt by the f roll. Neither lightnings nor thunder 
difturb them, as they are faid to do foreign worms. And as 
they lie fo long in their chrvfalis ftate, the cocoons may be un- 
winded at leifure hours in the enfuing winter. Gne thing more 
in their favour is, that one of their cocoons will weigh more 
than four of the foreign worms ; and, of confequence, it may 
be prefumed, will yield a proportionable greater quantity of 
fiik. Thefe properties, not to mention their being natives, 
and therefore accuftomed to our climate, and the variety of 
vegetables, on which they feed, mufl render them much more 
promifing than theeaftern or foreign worms, and, it is to be 
hoped, will induce fome who have leilure to make further tri- 
als of them. Any time before the middle of May will do to 
colled them. Now is the time to collect the cocoons, and 
with a little pains a fufficient number of them may be found in 
almoft any fwamp or level piece of land, to make a beginning. 

I would advife them to prepare boxes, in the following 
manner: They may be of any convenient length, about fix 
inches deep, and four or five wide 5 without a bottom, and 
inftead of a clofe cover for the top, let there be ftrips of wood 
hailed on, fo dole to each other as not to admit the worms 
crawling through. Let there, alfo, be feveral holes in one, 
or both fides, big enough for the worms to be put in at, as 
they want to fpin, and then flopped up. The infide fhould 
be wafbed with a folution of gum Arabic, or cherry tree gum. 
The boxes may (land on any flat place to prevent the worms 
getting out ; and when the filk is to be unwound, by immer- 
fingthe boxes in warm water, the cocoons may be taken out 
without breaking the threads of filk. 



